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EINAL EBEZ2QRZ
REDESIGN OF CRAH

Oince tho present Clam was desipned to ba used with the lark IT Time
Tancil, which never became availabls, it became necessary to develon &
unit which could accormodate the Hark I Time Pencil,

In the rrocsss of redesipning the Clam, it seemed advisable to inves-
tigate other features which would dmprove the over~all functionability of
the Glam, Those fmproversnts nrinarily acnsisted of drmreved plastics of
hicher tensile and immact strengths and flexible mounting trackets for the
sagnets in order to absorb shock better as wan.as increass the magneta'
belding nower on irregular surfaces,

Design studies were made on the "closura” to determine tho feasibility
of including the delay psncils adjacent to the body, This was adcoinlished,
howaver, by incornorating a cavity 4n ths body of the unit fo noruit the
nencil $o be enannad in place rathsr than in tho cover as originally nlanned,
e ieniting flame from the pencil to the detonalir could taen be puided
through tubes nrovided or molded-in during the manufacture of the unit,

In addition to the above investipaticns, stuams wore Lade to aimlify
the manufacture and assembly of the Clam,

The Snitial ~hases of the werk invelved design changes which would
facilitate valume production, Uwo sonarate approaches were cansidered
practical, and temnorary melds were fabricated to nroduce »rototynes for
evaluation, Tolyvinyl chloride resins were selected to make wp the first
nrotobtynea for the nurnoss of obtaining dimensions and establishing the

wle
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feasibility of the propoged desipn, Tolyethylene containars were also
nrocured for evaluation in high and low temperature tests, (he infarnmi
tion pasned frean these tests alded in tha final structural design of the
Clan,

‘The £irst desicn featured a copper tube which was imbedded in the
plastic case, - This tube provided a channel far the digniting flame vro-
duced by the delay vencil, fThe flame was then transmitied through the
tube to the detonator,

Gonsultations with various molders indicated that the chamel used
for the irniting flame could be molded directly imto the plastic during
nanufacture, thus eliminating the nged for the copper tube.

~ The nroposed igniting charnels, from the delay penciis to the detona-
tor, were formed btetween two pieces of polyethylene sheet stocl: “roviding
2 half channel in each of the two halves, The two mre-formed halves were
then cemsrted tocether, thus providirg a channel similar to the chammel
farsed ty the conper tube, Several prototynes weremde, and test firings
rroved very satisfactory, This featurs is provided in the final design,

The next sten in the redesign of the Clam consisted of an investiga=
tdon of the naximum sllowable wall thickness for the detonatar well in
order to insure nroper and reliable initiation of the exolosive. “his was
aceommlishod by fatricating several unite having various thiokness of polye-
ethylone shoets tetwsen tho detonatoer and the exvlosive, In order to estabe
14sh naximm reliability limits, a musher of polysthylens sheets, stretch-
famed fran stook of 1/329, 1/16, 3/32° and 1/8" thicknesses wero cemented
4nto polyvinylchloride protobypas for ovaluvaticn, Gtwelve units vers

Sanitized Copy Approved for Release 2011/05/24 : CIA-RDP78-03642A000600030009-3



Sanitized Copy Approved for Release 2011/05/24 : CIA-RDP78-03642A000600030009-3

SELRED

sabriosted and test £ired without fallure on either of the 3/32* or 1/B"
wall thiclmesses, It was concluded from these results that further invase
tipations were urnecessary since a sufsiclont -argin of safely was obtained,

Turther investigations resulted in a new nounting bracket design for
the magnets which would give greater rigidlty to the partition sevarating
the nayload and magnot cavities, and thereby eliminatedbinding of the mage
nets vhen the payload comartment is filled with explosive. Several nro-
sotvpes were tested utiliaing thase modifications with success,

ihe sncond phase of the work involved an objective analysis of the
Clam with vesmech 40 moldability and perfopmance, Consuliations with quali-
£i06 injection molders resulted in a few changes to the design as it now
gtood, One of the changea involved a detonater adapter, so $hat if the
detenabor gise w&s ever changed, it would affect only the édgmor izold
rather than the box mold, Ancther change involved the payload comparvment
closure, 7his change improved the meldability characteristics of the unit
with no sacrifice to s functilcnal use,

A nrobotyne of the detonater adaptor was made and tosted for leaks,
tne end of the adantor was insertod in a dsteonator and the other end 4n a
3/16" dlameter hole (similating the detcnater hole in the tox), The undt
was then gubmerged in 12 inches of water for 12 houré with no leakage of
water noled,

Aftar all of the Clam parte were £inalived, drawings and smacifications

wore sutmitted to the Ingincoring Department of 25X1
|

for dinensional and molding verifications, One or two minar changas wers
suggested and the drawingo werc changed accordingly.
0;3..
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SEGHET

Geveral custom nolders wers canbacted and their reccnmendations were
25X1

includad en the semi-final drawings. Tm\

25X1 was awarded the contract far the favrication of molds and

1,000 camlete Clam units.

S?he‘ Paﬁ

awarded the gontract for the fabrication of 4,000 Alnico 3{I-B magnets

25X1

for insertion imto the finished Clam,

A prototyne of the codl spring, used in the Clam agsembly, was made
and tested, The results proved satisfactory} however, it was felt that
the pre-load of the spring should be increasad by 23 per cent, this was
accarlished by decreasing the cofl diamster from 13/32" to 5/1€% using
the same 0.6513" Giameter wire, This gpring was tested and passed all the
required specifications. | '

¢he trackot which contains the spring when assembled was modified so

that the pin origdnally used in the spring and bracket acsenmbly was elimie
25X1

nated. This resulted in a much simpler assebly. The

25X1

was contracted to furnish this simplified bracket

asgenrbly.

Tho first production sanples were received and a thorough inspaection
was nade., Uhis inspection rovealed that several modificaticns to the mold
were nocessary, These nodifications were &as follows:

1, The wall thickness of the bax around the center cavity was

anereased to insure & better seal betwesn the box and cover.

2., The outside edges wers nodifisd to provide a 1/8% radius to

provide easier congealnont and handling.

b
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SEGRED

3, iho cutside surfaces of the box were sandblasted to lessen its

roflective qualities,

Iy, A portion of the bax edze was removed to wermit easy removal

of the time pencil's safely pin.

. The two outside 3/16" diamster holes wore incraassd to facili-

tate assarbly of the time penoils,

6. All £lash narks wers removed at sealing points,

7. The adaptor was modifled to facilitate its assembly to the

boax and the detonator,

8., The vagnet coating mold wac nodified to dmprove mold safety

acpact and decrease the molding time required.

Garmles ":‘maor};sorating the above modificabions were sutmitied and in-
snected, The seal between the box and cover was found to be watertight, a
feature not expacted initially.

The final phasa of tha profran inwolved various assembly and rackaging
motheds, Vorious methods of gealing, 1.e., camenting, hobt gas welding, and
diract heat sealing, were imemigated with the latter proving to be the
best from the standnoint of sealing, appearance and time consumed, The
direct sealinc yathod was used to geal both the insert and the c.agnet
bracket in place. & regular JU0 wati soldering iron, modified to include
a flat alumimus tdny in nlace of the regular tip, was used,

Ths following 1s the procedure recormended for the assembly of the
insert, brackets and nagnets:

1, Assarbly of the Insert
Wine sillcone grease acrosé expoaad. insert end and areas of the

5m
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vax to be sealed {silicone prevants tho gunning up of tha soldaring
iren tin). Tlne scldering iren tip across insert and end of bex,
. This rrovides a watertight anal between the box and cover,
o, Assembly of the Grackets
Asaemtle brackets in box at cach end, DMb soldering dron into
silicone ond melt down the 3/16° dlamater bex nins. (Soldering
1pon should be dinped in oilicone prior to melting each set of
»ins,) Tho malddng of the pins seals the trackeis into ths box.
3. Assembly of the [agnsts |
Asgerble the magnets to the tarsion spring in guch a way that the
magrets are not positioned alike in respect to the north-south
nolc fages, rather, they should be asgembled as shown in Drawing I,
Sran the ragnets into the already sesled«in tracket asmenmbly, “his
can be accamlished by pulling the two iongues of the tracket to=
cethar with a pair of needleenose pliers, Iais secures the snring
and ragnet to the bracket,

T4ve units containing delsy poneils, non-slectric Lorps of npineers
?:Iaab:‘_m cans ané Cormosition Coly axmlosive were _taat fired in order to
bain ‘nfcrmation as to their rellability and functionability, 411 units
fanchbionnd nroserly} hodever, rany nore tast firines are required to pronerly

evaluatz sach feature of the Nadesirned Clan,
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